Background: to improve patient access to the influenza vaccine in Ontario, pharmacists have been authorized to administer the vaccine since 2012. A survey was conducted to describe pharmacist immunizers, their pharmacies and immunization services.
Introduction
Annual vaccination against the influenza virus is the most effective method of preventing influenza-related illness and serious complications, including pneumonia, hospitalization and death.
1,2 Implemented in 2000, Ontario was the first province to offer a Universal Influenza Immunization Program (UIIP) with free influenza vaccinations to all residents 6 months of age and older. 2, 3 The program resulted in an increase of Ontario's influenza vaccine coverage from 18% in 1996/1997 to 42% in 2005. 3 More
Now that Ontario pharmacists have had several seasons of administering the influenza vaccine, we felt it was important to examine their perspectives about this new role, in order to provide benchmark data and direction for maintaining and expanding future immunization services.
Après plusieurs saisons à administrer le vaccin contre la grippe, les pharmaciens de l'Ontario ont acquis un nouveau rôle, et nous estimions important d' examiner les perspectives reliées à ce rôle, afin de fournir des données de référence et des orientations quant au maintien et au dévelopement des services de vaccination futurs.

Wasem alsabbagh
Original research recent Canadian numbers show a similar 40.3% influenza vaccination rate. 4 While this is a significant improvement in protection, the 80% influenza vaccination rate target set by the National Consensus Conference for Vaccine-Preventable Diseases in Canada in 2008 for those ≥65 years of age and those less than 65 with high-risk conditions is still not being met. 2, 5 Pharmacist-administered influenza vaccination is considered an important strategy to improve overall vaccination rates. While slower than the United States to embrace and legislatively allow this expanded role, various Canadian provinces have recently enabled pharmacists to provide influenza immunization, once they have completed specific certification requirements. 6 Community pharmacists also play an important role as influenza vaccine advocates, due to their training as patient educators, their ability to build trusting relationships with patients, the ease and convenience for patients to access their community pharmacies and their ability to partner with nurse and physician immunizers. Several recent systematic reviews and meta-analyses 7, 8 19 To better understand the pharmacists who are engaged in this new scope of practice, as well as the specifics of the pharmacist-provided influenza vaccination services in the province, a survey of Ontario pharmacists was conducted. The results from our survey can provide a benchmark to inform decisions regarding current practices, can facilitate further capacity in delivering this service and inform expansion to additional vaccines, both for provinces already providing this service and those anticipating expanded scope of practice.
Material and methods
A survey was developed by researchers from the Ontario Pharmacy Evidence Network (OPEN) to measure community pharmacists' perceptions of and current practices regarding the administration of the influenza immunization. In 2014, the anonymous, online survey was distributed via email to all pharmacists listed in the Ontario College of Pharmacists register who had previously agreed to be contacted to participate in research. The email invitation to participants included an overview of the study purpose and objectives, as well as a link to the electronic
KnOwleDge IntO PrActIce
• Ontario pharmacists were granted influenza immunization authority in 2012, with 3 other provinces having authority prior to this date, 5 since then and 1 province and 3 territories with no authority at this time.
• In just 2 years postimmunization authority, pharmacists have demonstrated strong engagement with this new public health role by becoming injection certified, providing a considerable number of vaccines in an influenza season and promoting influenza vaccination in-store and to the general public.
• Further capacity exists for service expansion, particularly in rural areas, and pharmacy services are being provided in an accessible manner to patients.
• this early implementation provincial-level survey provides benchmark data and direction for maintaining and expanding community pharmacist-provided influenza immunization.
Original research survey delivered using Qualtrics online survey software (Provo, UT), and described a participation incentive (a draw for 1 of 4 fitness watches valued at $150 CDN each). A paper version of the survey was made available at participants' request. It was anticipated that the survey would take approximately 10 minutes to complete. The survey was active for 6 weeks from the date of invitation, with reminders sent to invitees at the end of weeks 2 and 4. Survey questions were developed based on existing survey tools from the literature, then pilot tested on several pharmacists and nonpharmacists and then revised accordingly. A screening question was included at the start of the survey to ensure that all participants were currently working full-or part-time in a community pharmacy. Survey questions can be found in online Appendix 1 and included demographics, job satisfaction, the respondents' opinion on additional vaccines that pharmacists should be permitted to administer and the type of community pharmacy where the respondent practised, including details related to staffing and questions related to the pharmacy's vaccination delivery service. Pharmacy rurality was determined using the first 3 characters of the pharma- Only respondents who answered the question as to whether they were certified to immunize were included in the final analysis. For those who were certified to immunize, details regarding their certification process, whether they had administered the vaccine and further details about the delivery and advertising of influenza vaccine in the pharmacy were asked. Those not certified were asked whether they were planning to become certified. Apart from the screening question, individuals were permitted to skip any question they preferred not to answer. The survey received approval from the human research ethics boards of the Universities of Waterloo and Toronto.
Analyses
Survey results were analyzed using SAS 9.4 (SAS Institute, Cary, NC). Responses to survey questions were reported descriptively using means, standard deviations and frequencies. Chisquare tests were used to assess differences in the frequency distributions of the pharmacists, pharmacy and immunization service characteristics between those certified and those not certified to immunize, as well as, for those pharmacists not certified to vaccinate, between those planning and not planning to become certified. Multivariate analysis was performed using a logistic regression model to assess the effects of all basic characteristics on certification status. Only covariates that led both to a p-value of less than 0.05 on the Wald's t test and to an increase in model fit as judged by the Akaike information criterion (AIC) were retained in the final model.
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Results
Response rate
The survey was sent to 4307 pharmacists who were registered with the Ontario College of Pharmacists and had given their permission to be contacted for potential participation in research studies. Of the 780 (18.4%) pharmacists who completed the survey, 742 (95.1%) respondents answered the question about whether they were certified to administer vaccines. Figure  1 illustrates survey response rate, pharmacist injection certification and whether they had vaccinated or not.
MIse en PrAtIQUe Des cOnnAIssAnces
• les pharmaciens de l'Ontario ont obtenu l'autorisation de fournir des services de vaccination contre l'influenza en 2012; à ce moment-là, trois autres provinces avaient accordé cette autorisation, cinq l'ont fait depuis, une province et trois territoires ne l'ayant toujours pas fait à ce jour.
• Deux ans seulement après avoir reçu l'autorisation d'administrer le vaccin, les pharmaciens ont fait preuve d'un engagement fort à l'égard de ce nouveau rôle de santé publique en obtenant l'attestation nécessaire leur permettant d'administrer des médicaments par injection, en fournissant un nombre considérable de vaccins pendant la saison grippale et en faisant la promotion de la vaccination antigrippale en magasin et auprès du public.
• les pharmaciens ont la capacité nécessaire pour étendre les services, en particulier dans les zones rurales, et les services de pharmacie sont accessibles aux patients.
• la première étape de ce sondage provincial fournit des données de référence et des orientations relativement au maintien et à l'élargissement de la vaccination contre l'influenza offerte par les pharmaciens communautaires.
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FiguRe 1 survey response, injection certification and experience
Pharmacist characteristics
Pharmacist demographics are reported in Most pharmacists in our sample (n = 603, 81.3%) reported that they were certified to administer the influenza vaccine. In comparison to noncertified pharmacists, certified pharmacists were significantly younger, were more likely to work in pharmacies in urban areas that were chain or franchise pharmacies, more likely to identify themselves as nonstaff (i.e., manager, owner, or other) and were more likely to work a greater number of hours per week. In the multivariate analysis, only geographic location of the community pharmacy was associated with being certified; specifically, pharmacists who practised in community pharmacies located in an urban area had double the odds of being certified to administer vaccinations compared to pharmacists who practised in community pharmacies located Among the 139 noncertified pharmacists, 51 (36.7%) indicated that they were planning to become certified, 51 (36.7%) indicated they were not planning to become certified and 38 (27.3%) were unsure. Those who were planning to become certified were significantly more likely to have had fewer years of work experience and practised within a mass merchandizer pharmacy versus a franchise or independent pharmacy.
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Pharmacist-administered vaccination services
High patient uptake, defined as more than 400 administered influenza vaccines at the community pharmacy during one influenza season, was reported by just over a quarter (n = 160, 26.5%) of respondents. The remainder of pharmacies reported uptake as follows: vaccination services provided to 301 to 400 individuals: n = 62, 10.3%; 201 to 300: n = 77, 12.8%; and fewer than 200 individuals: n = 149, 24.7%. Certified pharmacists reported that influenza vaccination services were available in their community pharmacies mostly on a walk-in basis (n = 428, 71.0%) or by appointment (n = 171, 28.4%) any time during the operating hours of the pharmacy. Designated vaccination hours were less common, with only 12.4% (n = 75) reporting that vaccinations were offered only during specific walk-in times, with 14.3% (n = 86) being offered by appointment only.
Marketing of immunization services
In-store signage was the most commonly reported form of advertisement for pharmacy influenza immunization services (n = 481, 79.8%). Other forms of advertisement included in-store announcement (n = 241, 40%), flyers in prescription bags (n = 212, 35.2%), radio announcements (n = 175, 29%) and information in the newspaper (n = 144, 24%) and via the Internet (n = 146, 24.2%). Two-thirds of certified pharmacists (n = 401, 66.5%) indicated no plans to change the strategy for advertising the availability of influenza vaccination in their community pharmacy.
Partnerships in providing immunization services
Over two-thirds of the immunization-certified participants engaged a partner in establishing the influenza program at their community pharmacy (n = 434, 70.8%). Most of them (n = 356, 82%) partnered with public health. Most respondents who engaged in any partnership (n = 350, 80.6%) reported that it was beneficial.
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Additional vaccines
When both certified and noncertified respondents were asked which additional vaccines pharmacists should be allowed to administer, most identified travel vaccines, shingles vaccine and hepatitis vaccine (both types A and B). Other vaccines, including those for human papillomavirus (HPV) and chicken pox, were suggested by fewer participants. Certified pharmacists were significantly more likely than noncertified pharmacists to indicate additional vaccines that pharmacists should be allowed to administer. Table 2 provides data on the additional vaccines.
Discussion
This survey of Ontario community pharmacists provides provincial-level benchmark information about pharmacists and pharmacistprovided immunization services in the first 3 years after policy implementation and can guide future promotion of this service by pharmacists and pharmacies.
Our sample includes pharmacists with a broad range of years of experience and from diverse geographic locations and types of community pharmacy workplaces, including chains, independents and so on. Of the 603 (81.3%) respondents who reported that they were certified to administer the influenza vaccination, the majority (n = 512, 84.9%) were active immunizers. The literature describes pharmacist surveys conducted in jurisdictions where pharmacists could not immunize or national surveys often capturing fewer than 150 immunizing pharmacists. [15] [16] [17] Therefore, this survey provides a needed overview of the immunizing pharmacists, their pharmacies and immunization services. The only significant predictor of being certified to immunize was those pharmacists practising in an urban setting (OR = 2.04; 95% CI, 1.04-4.01, p = 0.04). One US study found that practising in an urban setting increased the odds of involvement in immunization promotion but not necessarily vaccine distribution Original research or administration. 21 One explanation for our study's finding is higher client demand for vaccinations in more populous areas, as residents of urban areas have a higher vaccination rate compared to rural areas. 22, 23 Other studies have used univariate analysis to examine the relationship of age, gender, years in practice, job title, type of pharmacy and so on to willingness to administer vaccinations, and while at times factors were found to be significant, there was little consistency between studies. 15, 16, 24 This may be because, as shown with this study, the variables tested were not independent of each other, so, for example, the type of pharmacy (banners, chain, independent, etc.) is linked to urban/rural status and therefore falls out of the multivariate model. In our study, 4 in 10 Ontario pharmacists who responded to our survey indicated they had vaccinated over 100 patients annually, and 7 out of 10 had vaccinated over 50 patients annually. These numbers are impressive, considering the survey was conducted only 2 years into this new scope of practice. Both Edwards et al. 13 and Kamal et al. 16 saw higher numbers (median 275 and average 374 vaccinations/pharmacist, respectively) in states where authority to immunize was more established. It is hoped that these numbers will increase in Ontario over the next several years due to continued pharmacist interest in participating and patient demand for this service. Indeed, 64% of pharmacists in our survey who were not immunization certified were either planning on becoming certified or were unsure (and could possibly be convinced). Those interested in becoming certified were younger and more likely to work with mass retailers. These variables may be linked, but due to a small sample size, multivariate analysis was not conducted. One of the central reasons influenza vaccine administration was extended to pharmacists was the convenience of the community pharmacy to patients. Our study found that the most common access to vaccination was as a walk-in or by appointment during the pharmacy's operating hours. This is important, as it has been demonstrated that patients do take advantage of community pharmacy immunization services that operate outside of usual working hours. 25 Therefore, pharmacies should maintain this flexibility in service provision, as it provides a high level of convenience for their patients.
One area often not commented on is the additional advertising that pharmacies are now providing to promote influenza vaccination. This is apparent from our survey, where radio (29%), newspaper (24%) and Internet (24%) were external advertising modalities used to increase public awareness, in addition to other in-store mechanisms. The literature has found that approximately 55% to 60% of adults indicate that they would get vaccinated if a health care professional recommended it. 26 This additional advertising may be seen as pharmacists endorsing influenza vaccination, will augment efforts of public health and the rest of the health care system to increase vaccination and is a value-add of including pharmacists and pharmacies in the vaccination circle of care.
Pharmacists are taking on expanding public health roles, 27, 28 due in part to their presence in the community, the trust placed in them by the public, their communication training and experience acquired through their practice and their knowledge of preventive care. It is heartening to see in this survey that pharmacists are frequently partnering with public health and finding the relationship beneficial. Both certified and uncertified pharmacists were proponents for additional vaccines to be administered by Ontario pharmacists. Most often listed were vaccines for travel, shingles and hepatitis (both A and B). With 6 provinces and the majority of the US states having authority to administer these vaccines, Ontario pharmacists' interest matches policy elsewhere and, in fact, as of October 2016, Ontario regulations expanded to include an additional 13 vaccines. 29 
Limitations
Our study depended on self-reported data. This makes it prone to the disadvantages of recall and desirability biases. In addition, the injection certification rate among our sample is higher than the rate for all pharmacists in Ontario. This might indicate a selection bias of certified pharmacists in our sample and needs to be taken into consideration when generalizing our findings. Other limitations include an unvalidated survey instrument and applicability to Ontario only.
Further research
Several questions were not included in the survey, including whether adverse vaccine reactions were observed or reported and what additional community pharmacy-based immunization activities, such as advocacy and nurse-Original research administered vaccines, are occurring in Ontario. In addition, important work by Westrick 30, 31 examining sustainers, new adopters and abandoners of immunization services suggests that a follow-up survey in a couple of years is important to track service delivery.
Conclusions
Although community pharmacy-based influenza immunization services were in the early implementation stages in Ontario at the time of our survey, we found strong engagement with a high percentage of pharmacists certified to administer the influenza vaccine and more planning to do so. There exists further capacity for immunization service provision by engaging rural pharmacies, adding other vaccines and leveraging the positive relationship with public health that has been achieved. The important role that pharmacists and pharmacies play in advertising the value and availability of accessible, free influenza vaccine should be recognized. ■ 
From the
